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Abstract 

Lichens occurring in rainforests dominated by Nothofagiis cimninghamii (Hook.) Oerst. and in 
forests dominated by Acacia melanoxykm R. Br. were examined in the Otway Ranges, southwest 
Victoria. A total of 110 species were recorded, 93 occurred in N. cimninghamii rainforests and 67 
in A. melanoxylon forests. Fifty of these species were common to both forest types. In total, 17 
lichen species are newly reported for Victoria. 

Introduction 

The Otway Ranges are approximately 200 km southwest of Melbourne, Victoria 
(D.N.R.E. 1996). Calder (1990) described the region as an island, with Bass Strait to the 
south and the vast basalt plains to the north effectively isolating the area. There are no 
comparable regions closer than 400 km away (Calder 1990). The Otway Ranges extend 
approximately 80 km, and contain a wide variety of forest types including examples of 
heathlands, coastal vegetation, wet mountain forests and cool temperate rainforest 
(D.N.R.E. 1996). 

The Otways have a temperate climate. Most rain falls between May and September, 
with the mean annual rainfall varying between 1750 to 2000 mm (Brinkman & Farrell 
1990). Mean maximum temperatures range from 20*^0 on the coast to 27”C inland in the 
warmest months, January and February (Brinkman & Farrell 1990). The coldest months 
see average minimums of 3 to 4®C (Brinkman & Farrell 1990). 

There is little published information on the lichen flora of the Otways region, although 
historically the region has attracted some attention from past collectors, for example, R. 
Filson in 1963-4, J.H. Willis in 1955 and 1963 and A.C. Beauglehole in 1953. Indeed, there 
are comparatively few studies on lichens in Victorian rainforests. Louwhoff (1995) examined 
the lichen floristics of Mt. Donna Buang Scenic Reseiwe, which included some small pock¬ 
ets of rainforest, and Wedin (1995), in his review of the lichen family Sphaerophoraceae in 
the southern hemisphere, examined the genera Biinodophoron A. Massal. and Lefidinm 
Wedin from Victorian rainforest. Recently, a revision of the lichen genus Usnea Dill, ex 
Adans. included species found in rainforests in Victoria (Stevens 1999). 

Cool temperate rainforests are cited as one of the most important vegetation commu¬ 
nities in the Otways (D.N.R.E. 1996) and are dominated by Nothofagiis ciinnirighamii 
(Hook.) Oerst. Many Victorian rainforests are co-dominated by N. cimniughamii and 
Atherosperma moschatiim Labill., however, the latter species appears to be absent from 
the Otways (Busby & Brown 1994; Peel 1999), and is apparently being replaced by 
Hedycarya angustifolia A. Cunn. for the most part, but also in part by Pittosporiim hicol- 
or Hook., Olearia argophylla (Labill.) Benth. and Acacia melanoxylon R.Br. Dicksonia 
antarctica Labill. is always present as an understorey along with ground ferns such as 
Blechniim wattsii Tindale and/or Polystichum proHferum (R. Br.) Presl. The Otways V. 
ciinningliamii-dom\m\\.cd rainforests are classified as “callidendrous rainforest" (after 
Jarman et al. 1991) or “Otways cool temperate rainforest" (after Peel 1999). 

Acacia melanoxylon is a fast growing species (Floyd 1989) that forms almost pure 
stands in the Otways. The species is dominant in areas of past disturbance and frequent 
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fire, which tends to favor the establishment o\' Acacia species (Busby & Brown 1994). 
Physiognomically, these almost pure stands of /f. inelaiioxylofi might be classified as 
either callidcndroiis or thamnic rainforests (after Jarman et aL 1991) as they have a struc¬ 
tural resemblance to true rainforest (closed canopies, multi-strata vegetation, ferny under- 
storey and high dominance of epiphytes). However, they are tioristically not considered 
rainforests unless there is significant co-dominance by N. ciiiiiiiugliaiiiii or other recog¬ 
nised rainforest trees (D.C.F.L. 1987; Peel 1999). These forests are considered ‘tall open 
forests’ by Ashton and Attiwill (1994). Other associated species include Neiiiatolepis 
squaniea (Labill.) Paul. G. Wilson. Coprosma cpiaclrifida (Labill.) Robinson, Olearia 
argopliylla and Poiiiaclerris aspera Sieb. DC. Dicksouia antarctica and /i. wattsii are 
often present as understorey species. 

This paper examines some of the similarities and differences in lichen composition 
between rainforests dominated by Notliofagiis cmiiiiiighaniii (Hook.) Oerst. and the struc¬ 
turally similar tall open forests dominated by Acaciajiielaiioxyloii R. Br. in the Otways, 
Victoria. The study forms part of a much larger, ongoing investigation examining the 
lichen communities of cool temperate rainforest throughout Victoria. 

Methods 

A total of 20 randomly selected quadrats were sampled, 10 in rainforests dominated by 
Notliofagiis ciiiiniiigliaiiiii and 10 in forests dominated by Acacia fiielaiioxyloii. 

Due to the very limited extent of rainforest in Victoria, the more traditional map-grid 
method of randomly selecting sites was not appropriate. Victorian rainforests occur as 
small pockets in moist gullies and along creeks and rivers (Busby & Brown 1994; 
D.C.F.L. 1987). Those of the Otways are no exception. Methods using larger scale grids 
would certainly miss most of these pockets. Instead, potential sites of both N. ciiiiiiiiig- 
//r/////7-dominated rainforest and, for consistency, A. nielailoxyloii-dominaied forests were 
located through study ol maps and by field surveys. Appropriate sites were listed and a 
computer-generated random number table was used to select actual study sites. 

Quadrats measuring 2()m x 20m (after Louwhoff 1992, 1995) were placed in the 
approximate centre of the selected forest pockets, where edge effect was considered mini¬ 
mal. 

Five trees of each species present in four size classes (Table 1) were sampled where 
they were present in the quadrat. Different size classes of trees represent different ages 
and, hence, have varying bark characteristics. This factor is known to inniience lichen 
Horistics (Adams & Risser 1971; Griffin & Conran 1994; Kantvilas 1990), so each size 
class must be examined to obtain an accurate representation of the lichen flora present in 
the forest pocket under investigation. An analysis of lichen variation between size class¬ 
es was not undertaken as this would require a much larger sample size than that obtained. 

Lichen species and percent cover-abundance were recorded up to a height of 2 metres. 


Tabic 1. Size classes used for the major tree species in Noihofagiis 
cunntngliaifiii-doimn'died rainforests and Acacia 
niclaiioxyloa-donimdicd forests in Victoria, 


Size class 


Radius at chest heij»ht (cm) 


vSmall <5 

Medium 5-10 


Large 

Extra Large 


10-20 


20 + 
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this being the practical limit of accessibility. Recently fallen branches and sticks were 
collected from the forest floor in each quadrat as a representation of what was present in 
the canopy (Jarman & Kantvilas 1995a). 

Nomenclature follows Filson (1996), Flora of Australia Volumes 54 and 55 (1992 and 
1994 respectively), Wedin (1995) for the genera Biinodophoron and Lefidiiim and Stevens 
(1999) for the genus Usneci. Distinct lichen species not able to be matched against avail¬ 
able literature were assigned ‘\sp. F' etc. 

A 2-dimensional Non-metric Multidimensional Scaling (NMDS) ordination for the 
average cover of each lichen species in the 20 quadrats was performed using CLUSTER, 
MDS and CONPLOT in the statistical package PRIMER (Plymouth Routines in 
Multivariate Ecological Research). NMDS constructs a configuration of the samples, 
which attempts to satisfy all the conditions imposed by the rank similarity matrix (Clarke 
& Warwick 1994). Bray-Curtis similarity matrix was used, which is appropriate for delin¬ 
eating groups of sites with distinct community structure and patterns of abundance 
(Clarke & Warwick 1994). The data were given 4th root transformation in order to even¬ 
ly weight both the dominant species and the rare species (Clarke & Warwick 1994). A 
dendrogram results from the CLUSTER option of PRIMER, and is presented as further 
explanation of the relationships between the similarities of quadrats. 

Results 

In total, 495 trees, representing 10 different vascular species, were examined (Table 2). A 
total of 110 lichen species were recorded, 93 from rainforests dominated by N. ciinning- 
liamii and 67 from forests dominated by A. rnelanoxyloa. Fifty species were common to 
both forest types (Appendix 1). 

Of the 93 lichen species occurring in N. cunninghamii rainforests, 66 were recorded in 
the canopy and 38 in the lower trunk region. Thirteen species were found in both the canopy 
and lower trunk regions (Fig. 1). Similarly, the canopy of A. melanoxylon forests had a high¬ 
er species richness than the lower trunk region with 43 and 35 species respectively and 12 
species common to both. The lower trunk region of both forest types appeared to be com¬ 
parable in terms of lichen species richness over the 20 quadrats examined. 


Table 2. Number of trees of each species sampled. 


Tree species 

Total 

sampled 

Nothofagiis 

rainforest 

Acacia 

forest 

Notliqfagiis ciiiininghaiiiii 

113 

102 

11 

Hedycarya aiigiistifoUa 

98 

45 

53 

Acacia iiielanoxylon 

91 

7 

84 

Dicksoiiia aniavctica 

68 

43 

25 

Coprasina qiiadrifula 

53 

19 

34 

Pittosponuii hicolor 

27 

11 

16 

Olearia argopliylla 

19 

9 

10 

Neinatolepis scpiamea 

13 

0 

13 

Poiiiaderris aspera 

11 

0 

11 

Cyathea australis 

2 

0 

2 

Total: 

495 

236 

259 
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Figure 1. Lichen species-richness of the lower trunk and canop>, showing over¬ 
lap of species common to both. 

In total, 30 families were represented in the forests studied, 29 occurred in N. cun- 
fiifiglumiii rainforests and 24 txxurred in A. melanoxylon forests. All families recorded in 
A. melanoxylon forests were found in N. cuuuinglianiii rainforests, with the exception oi 
the Ramalinaceae. Six families were exelusive to N. cimniuglwmii rainforest: 
Arthoniaceae, Chrysothricaceae, Coccotremataceae, Lecanactidaceae, Nephromataceae 
and Teloschistaceae. In all cases, representatives from these families were not recorded 
frequently in the study areas, therefore, there may be insufficient data from which to draw 
conclusions. 

Ten families were well represented in N. cimninglunuii rainforests, with lour or more 
species being recorded for each (Table 3). In A. melanoxylon forests, six iamilies were 
recorded with more than four speeies each. In many eases, these Iamilies were repre¬ 
sented by only one genus, for example, the Thelotremataceae by the genus 1 helotvenia 
Ach., the Pertusariaceae by Fertnsavia DC. and the Usneaeeae by Usnea Dill, ex Adans. 
The families Cladoniaeeae, Lobariaceae, Pertusariaeeae, Sphaerophoraceae and 
Thelotremataceae appear to be important groups for N. cimninglmniii rainforests as they 
have large numbers of representative species, and were rarely recorded in A. melanoxy¬ 
lon forests (Table 3). Similarly the Collemataceae appears to be an important family in 
the A. melanoxylon forests. 


□ Canopy 

□ Overlap 
■ Trunk 



Table 3. Commonly represented families in Nothofagus ciinningluunii- dominated 
rainforests iind Acacia nielatufxylon-dom'uvMcd forests in the Otways. 


Family 

Noihofagus-dominMvd 

Acflc/V/-(loniinatecl 


No. Cfcnera 

No. Species 

No. Genera 

No. Species 

Cladoniaeeae 

2 

4 



Collemataceae 



2 

4 

Hypogymniaceae 

0 

8 

2 

5 

Lccideaceae 

4 

5 

3 

5 

Lobariaceae 

1 

7 



Fannariaceae 

1 

5 

2 

4 

Panne liaceae 

6 

12 

5 

8 

FVrtusariaceae 

1 

6 



S p h ae roph oraceae 

2 

6 



Thelotremataceae 

1 

4 



Usneaeeae 

I 

5 

1 

7 
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Canopy species were included in the above tigures, however, due to the haphazard 
nature of collecting lichens from the canopy, these data were not included in the follow¬ 
ing analyses. It is possible to indicate which species are present in the canopy, but the 
absence of species could just be a reflection of the sampling procedure. 

The number of species per quadrat ranged from as low as two species in A. melanoxy- 
lon forest, and up to 20 species in N. ciinninghamii rainforest (Fig. 2). On average, N, 
cunninghcvnii rainforests supported a higher species richness (mean of 12.8 species) than 
/I. melanoxykm forests (mean of 8.7 species), however, an independent samples t test 
revealed that this difference was not significant (p = 0.085). 


i 

I 



Figure 2. Species richness per quadrat in the two forest types. A t test on the 
difference between the means was not significant with p = 0.085. 

On consideration of the common species from the two forest types (that is species 
occurring in six or more of the ten quadrats), there appears to be a distinct flora for each 
forest type, with two species, Lepraria sp. and Thelotrema lepadimim (Ach.) Ach. being 
common to both (Table 4). Three species, Biinoclophoron ciiistrale (Laurer) A. Massal, 
Metiis congloniemtiis (F. Wilson) D.J. Galloway & P. James and Pyrenula nitlcla (Weig.) 


Table 4. Comparison of common species (occurring in six or more of the ten 
quadrats) in the lower trunk region of Nothofagii.s cinuuL'igliauiu- 
dominated rainforests and Acacia melanoxylou-domimied forests. 


Nothofagus cniiiihighainii rainforest Acacia melanoxylon forest 

Biuioclophonm austmle 
BmiodopiLown iniirrayi 
Cladia aggregata 
Metiis conglomeratiis 
P.seudocypkellaria dissiinilis 
Pseiidocypliellaria glabra 
Pyrenula iiitida 
Tlielotrenm sulKlenticulatimi 

Lepraria sp. Lepraria sp. 

Tlielotreuia lepadimim Thelotrema lepaduiiiiii 

Bacidia hue ha nan ii 
Leptogium victoriaiiiini 

4 species 


10 species 





22 


S. Ford, M. Gibson and G. Duke 


Table 5. Comparison of common species (occurring in six or more of the ten 
quadrats) from the canopy of Notliofagus cinifiiiigliaffiii- dominated 
rainforests and Acacia inelanoxylofi-domhvdied forests. 


Nothofagiis cuiiiiiiighainii raiiifore.st 

Coccotrcffui ciicurhitula 

Menegazzid ffiyriotrenia 

Menegazzki sp. 1 

Fertiisaria novaezehuidiae 

Sa rraffieaf la tasfnanica 

Thelotrema sp. B 

Mawiiea cons tans 

Mega la ria g rossa 

Fannelia tennirinia 

Til elot rent a I e pad in nni 


10 .specie.s 


Acacia inelanoxylou forest 


Maronea constans 
Mega I a ri a g rossa 
Fannelia tennirinia 
Thelotrema lepadiniini 
Hypogyninia innndata 
Nonnandina pnlcliella 
Fannelina cpierciila 
Fe rtusa ri a g i bbe rosa 
Fyrrliospora laeta 
Tephroniela atra 
11 .species 


Ach., were not recorded in A. ntelattoxylott forests. In the canopy (Tabic 5), differences 
in species composition also can be seen, with four species, Marottea cottstans (Nyl.) 
Hepp., Megalaria grossa (Pers. ex. Nyl.) Hafellner, Fantwlia teiiuirinta Hook. f. & Taylor 
and T. lepadintnn being common to both forest types. 

A NMDS ordination configuration of average cover abundance of lichen species in 
each quadrat revealed two groups of quadrats with 2 outlier quadrats (Fig. 3). The dotted 
lines enclo.se groups of sites with a similarity of 32 percent, as shown in the dendrogram 
(Fig. 4). There appeared to be a lichen flora that was characteristic of M ctnntingbantii 
rainforest and a lichen flora characteristic of A. nteUnioxylon forest as both forests clus¬ 
tered separately. The exceptions were quadrat numbers {)7A and 02A which showed a 
high similarity to the quadrats dominated by N. ctinningbantii. The dcndrograin (Fig. 4) 
clustered the.se two quadrats with the N. ciuntinghantii forests at 55 and 50 percent simi¬ 
larity, respectively. (Quadrat 07A was dominated by A. incdaiioxylou. but had a subdomi¬ 
nant canopy of N. cnnnittgltantii. Quadrat 02A appeared to have a fairly common collec¬ 
tion of lichen species, with no rare or unusual species, which may contribute to its simi¬ 
larity to N. cnuninglumtii forests. Indeed, this quadrat may be clustered arbitrarily with 
the other A. ntelanoxylot} forests on the NMDS (F1g. 3). The outliers 09A and ION 
recorded the lowest number of species for their respective forest types. A NMDS ordina¬ 
tion was also done for presenceAibsence data and lichen cover per area of tree sampled. 
Results were essentially the same with only minor variations in distance configuration. 


New Records 

All lichen species have previously been found in Australia, but a total of 17 new records 
for Victoria were recorded during this study (Table 6). Of these, Bnttodophoron innrrayi 
(Ohisson) Wedin, Coccotretna ciicnrhitnla (Mont.) Mull. Arg., Graphis ntsicliosa (C. 
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Figure 3. Mean cover of lichen species. NMDS of 20 sites based on 4^*^ root 
transformed abundances and Bray-Curtis similarities (Stress = 0,14). N 
= quadrats dominated by Nothofagus cLinninghamii; A = quadrats 
dominated by Acacia melanoxylon. 


06A 03a'\ 


\ 04A 02A 

\ / : 

\ 01A^/ ' 


01N 

05N 


^n 06 N 


09A 

10N \ 


Figure 4. Mean cover of lichen species. Dendrogram of 20 quadrats using aver¬ 
age clustering from Bray-Curtis similarities on 4^^ root transformed 
cover abundance data. 

- 10N 

09A 

— 03N 

— 08N 

— 06N 

— 09N 

— 02A 

— 01N 

— 02N 

— 04N 

— 05N 

— 07N 

— 07A 

— 03A 

— 06A 

— 01A 

— 05A 

— 04A 

— 08A 

I_^_^_^^^ . ~ 10A 

20 30 40 50 60 70 80 90 100 



























































24 


S. Ford, M. Gibson and G. Duke 


Table 6. Lichen species newly recorded for Victoria. 


Species 

Herbarium No.'*' 

Spp. description ref. 

Bacidki laiirocerasl 

MEL; SF 120 

Galloway 1985 

Biu lodopli a ran inii rrayi 

MEL 20S5466: SFI10 

Galloway 1985;Wedin 1995 
(as Spliaeroplioriis niiirrayi) 

Cliostoiiiiuii griffitliii 

MEL 20H5462\ SFI08/109 

Galloway 1985 

Coccotreifui cucurbitiila 

MEL 2085468 

Galloway 1985: Kantvilas 1990a 

Graphis iusidiosa 

MEL 2085463\ SFI 19 

Galloway 1985; 

Kantvilas & James 1991 

Lee 7 *deci iinnia rg iiicita 

MEL, SFI 23 

Kantvilas & James 1991 

Lepraria lohificcms 

MEL 208546P. SF142/1'57 

Kantvilas & James 1991 

Menegazzia epe rf ')rata 

MEL 2085469\ SFI58 

Flora of Australia 1992 

Mica reel prasiiia 

MEL 2085467 

Coppins 1983 

Pannelia protosiilcata 

MEL 2085464 

Flora of Australia 1994 

Pa 1 7 / lotrei na rohi is turn 

MEL 26>6(;624; SFI 16 
(from W. Prom) 

Flora of Australia 1994 


Plia eog rapliis ewa It at a 

MEL2(AS5465; SFI 17/1 18 

Galloway 1985; 

Kantvilas & James 1991 

Phlyctis siihiuickiata 

MFT. 2085470 

Galloway 1985; 

Kantvilas & James 1991 

Sarraineaiia cilbidopliunbea 

MEL 2085471 

Kantvilas & Ve/da 1995 

Usiwa oucodes 

MEL 2085460: SFI44/150 

Stevens 1999 

Usnea pycfioclada 

SFI 49 

Stevens 1999 

Usnea xanthopogci 

MEL 2085472: SFI51 

Stevens 1999 


* MEL = Melbourne Herbarium. Royal Botanic Gardens, SouthYarra 
SF = Personal herbarium of Sharon Ford 


Knight & Mitt.) Hook. L, Lecklea iiiiiiiar^huita R. Br. cx Cromb., Meuc^azzici eperforch 
tci P. James & D.J. Galloway, Micarca pvasina Fr., Pavmelia pmtosnlcata Hale, Usnea 
pycnocUuki Vainio and U. xaiithopo^a Nyl. are not surprising additions to Victoria’s 
liehen Bora as they are eurrently known from Tasmania and New South Wales. The.se 
reeords simply fill in the previous disjunct distribution. Ckostoinum ^riffitkii (Sm.) 
Coppins, Leprarki fohificans Nyl., Pluieo^rciphis exakcita (Mont. & v.d. Boseh) Mull. 
Arg., Phlyctis siihuncinata Stirton. Sarrcifuemui ciUndophuuheu (Hook. f. & Taylor) 
Farkas and Usnea oucodes Stirton are new for the mainland and Ikickka kiiirocerasi 
(Delise ex Duby) Zahlbr. and Panuotrema rohustuni (Degel.) Hale have their southern 
most record in the Otways. Menegazzia eperforata and P, robustiim were recently report¬ 
ed from the rainforests at Wilsons Promontory b\' one of the authors (Ford & May, 1998), 
however, no lormal publication of these reeords was made at the time. 


Discussion 

Currently, the number of macroliehen species in Tasmanian rainforests stands at 355 
species, 2()() macroliehens and 155 erustose lichens (Jarman & Kantvilas 1995a). The 
total number of lichen species currently known for Victorian rainforests is 149 species. 
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with 94 macrolichens and 54 microlichens (compiled from Ford unpubl.; Ford & May 
1998; Louwhoff 1995). Victorian rainforest lichen figures are projected to increase con¬ 
siderably as more work is completed. The lichens ot Tasmanian rainforests and wet scle- 
rophyll forests have received much attention in the past decade (Brown et al. 1994; 
Jarman & Kantvilas 1994; Jarman & Kantvilas 1995a; Jarman & Kantvilas 1995b; 
Kantvilas 1990; Kantvilas 1995; Kantvilas & James 1991; Kantvilas & Jarman 1991; 
Kantvilas & Jarman 1993), allowing for comparison of the lichen flora of the Otways 
with published lists for Tasmanian forests. 

A large proportion of the lichens found during this study may be considered “ubiqui¬ 
tous wet forest” species (Kantvilas & Jarman 1993). Of the 31 lichen species listed as 
ubiquitous by Kantvilas & Jarman (1993, p. 219), 19 were recorded from the Otways. Of 
these, all 19 species were found in V. cunuinghamii rainforest, and 14 species were found 
in A. melcinoxylon forest. Common examples include: Bacidia bucbcmcinii (Stirt.) Hellb., 
Clcidia ciggregata (Sw.) Nyl., Paniielia temnrima Hook f. & Taylor, Psowma microphyl- 
lizcins (Nyl.) D.J. Galloway and Pseudocyphellarki glcdyra (Hook f. & Taylor) C.W. 
Dodge. Of the 26 “typical rainforest species” listed by Jarman and Kantvilas (1993), 
seven were found in this study. All seven species were recorded in N. ciiiviinghcimii rain¬ 
forest, and four species {Sarmmeana cdbidoplinnbea (Hook f. & Taylor) Farkas (syn. 
Bacidici albidoplumbeci), Miccireci prcisinci Fr., Thelotremci lepadinwn (Ach.) Ach. and 
Usnea oncodes Stirton) were found in the tall open forests dominated by A. melcinoxylon. 
Seven out of 34 “non-rainforest species” (Kantvilas & Jarman 1993), or species that gen¬ 
erally characterise sclerophyll forest, were also found, five in N. ciinninghami} rainforest 
and 6 in A. melcinoxylon forest. 

Many of the lichens recorded in this study are considered “widespread” lichens for 
the three Tasmanian rainforest suballiances: callindendrous, thamnic and implicate 
(Jarman & Kantvilas 1995a; refer to Jarman et al. 1991 for rainforest descriptions). Of 
the 44 widespread rainforest lichens listed (Jarman & Kantvilas 1995a), 28 were found 
in the Otways. Twenty-five of these species were recorded from N. ciinninghcimii rain¬ 
forest and 15 species from A. melcinoxylon forest. Of the 18 species listed as being 
restricted to callidendrous rainforest, five species were recorded in A. melcinoxylon 
forests. These were 5. cilbidopliimbea, Bunodoplioron murrayi, Menegcizzki myriotremcn 
P temurimci and Pseudocypbellciria clissimilis (Nyl.) D.J. Galloway & P. James. These 
five species and an additional three species {Arthothelium interveniens (Nyl.) Zahlbr., 
Bunodoplioron ranndifenim (I.M. Lamb) Wedin and Leccincictis cibietina (Ach.) Korb.) 
were found in N. cunninghcimii rainforest. 

It was interesting to note that some typical rainforest lichen species are recorded in A. 
nielcinoxylon-dominaied tall open forest. The observed structural similarities between N. 
cunninghcimii rainforests and A. melcinoxylon forests may lead to microclimatic correla¬ 
tions, explaining some of the similarity in lichen species composition. The presence of N. 
cunninghamii as a component of the canopy in some A. melcinoxylon dominated forests 
also may be a contributing factor. Just as different forms of rainforest have a ubiquitous 
group of lichen species and a number that are characteristic of each forest type (Jarman 
& Kantvilas 1995a), the results suggest that N. cimninghawii rainforests and A. 
melcinoxylon forests also have both a distinct flora and a shared flora. Seventy-nine per¬ 
cent of lichen families were represented in both forest types, while 45 percent of species 
were common to both. The remainder are divided, 39 percent of lichen species are con¬ 
fined to N. cimninghanni rainforest and 15 percent of species confined to A. nielanoxylon 
forests. 

In studies comparing rainforest to sclerophyll forest, rainforests consistently record¬ 
ed higher species richness (Jarman & Kantvilas 1994; Kantvilas & Jarman 1993; 
Louwhoff 1995). However, the diflbrences may be minimal, for example Kantvilas & 
Jarman (1993) recorded 79 species in disturbed rainforest in Tasmania and 72 species in 
surrounding sclerophyll forest, a difference of seven species. Jarman and Kantvilas (1994) 
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recorded 72 and 78 lichen species in two types of £’//cY//v/;r//.v-dominaled sclerophyll for¬ 
est, compared to 83 species in rainforest, with a minimum difference of 5 species. 
Louwhoff (1995) recorded 56 species in N. cfmfnfighanjii-donmvdiQd rainforest and 42 
species in £f/cY//v/;;//,v-dominated sclerophyll forests at Mt, Donna Buang Scenic Reserve, 
Victoria, a difference of 14 species, 

A considerably greater difference in species number was found between the two for¬ 
est types considered here, when compared with similar studies comparing forest types in 
south-eastern Australia. Overall (canopy inclusive), a difference of 26 species was found, 
with higher species richness recorded in K cimumghawii rainforests (93 spp. compared 
to 67 spp, in A, nielanoxylon forests), 

Lichenologically, cool temperate rainforests are recognised as one of the most floristi- 
cally diverse forest types (Jarman & Kantvilas 1995a; 1994; Kantvilas 1990). The general¬ 
ly low species richness in A, juelaiioxylon tall open forests may be an indication that these 
forests are quite distinct from V, c7//?/////g//^/////7-dominated rainforest despite their structur¬ 
al similarity. However, they share a high proportion of lichen species with the A, cninimg- 
haniii rainforests, some of which are considered true rainforest lichen species. 
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Appendix 1. Lichen species list for the Otway Ranges, Victoria. Presence in two forest types - 
Notliofagn.s-doimmied rainforests and Acuc/o-dominated forests. 


Species List 

Nothofagus 

Acacia 


rainforest 

forest 

Arthothelium interveniens (Nyl.) Zahlbr. 

+ 


Bacidia bnchanaiiii (Stirt.) Hellb. 

+ 

+ 

Bacidia laurocerasi (Delise ex Duby) Zahlbr. ^ 


+ 

Buellia sp. 1 

+ 


Bnellia sp. 2 

4- 

+ 

Bunodophoron anstrale (Laurer) A. Massal. 

+ 


Bunodophoroii insigne (Laurer) Wedin 

+ 

+ 

Bunodophoron lunrrayi (Ohlsson) Wedin ^ 

+ 

-1- 

Bunodophoron patagonicnui (C.W. Dodge) Wedin 

+ 


Bunodophoron ramnliferum (I.M. Lamb) Wedin 

+ 


Bunodophoron sp. 


+ 

Caloplaca sp. 

+ 


Chrysothrix caiidelaris (L.) J.R. Laundon 

+ 


Cladia aggregata (Sw.) Nyl. 

+ 

+ 
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Cladonia ochrochlora Florke + 

Cladonla nvjuilosa (With.) J.R. Laundon + 

Cladonia rigida (Hook f. & Taylor) Hampe + 

Cladonia snbradiata (Vain.) Sandst. 

Cliostoinnni ghjfilhii (Sni.) Coppins ^ + 

Coccotrcnia ciiciirhitida (Mont.) Mull. Arg. ^ + 

Coeuogoniinn implexinn Nyl. + 

Collenia fasciculare (?var. niicrocarpnni) (Mull. Arg.) Degel. 
Collenia cf. laeve Hook f. & Taylor 

Collenia siihconveniens Nyl. + 

Degelia gayana (Mont.) Arv. & D.J. Galloway 
DunereUa liitea (Dicks.) Trevis + 

Graphis insidiosa (C. Knight & Mitt.) Hook. f. ^ + 

Grapliis tcneUa Ach. + 

Heteroderniia hypocaesia (Yasuda) Awasthi 
Hypogyninia enteroniorplioides Elix 

Hypogyninia mnndata (Nyl.) Oxner ex Rass. + 

Hypogyninia snbpliysodes (Krenip.) Filson + 

Hypogyninia (cf. tasmanica'l) + 

Hypotracliyiia siniiosa (Sm.) Hale + 

Lccaiiactis ahietina (Ach.) Korb. + 

Lecidea ininiarginata R. Br. ex Cromb. ^ + 

Lefidiiini tcnenini (Laiirer) Wedin + 

Lepraria lobificans Nyl. ^ + 

Lepraria sp. + 

Leptogiiini victoriainnn F. Wilson + 

Maronea constans (Nyl.) Hepp. + 

Megalaiia grossa (Pers. ex . Nyl.) Hafellner + 

Menegazzia confiisa P. James + 

Menegazzia epeiforata P.James & D.J.Galloway ^ + 

Menegazzia niyriofrenia (Mull. Arg.) R. Sant. + 

Menegazzia norstictica P James + 

Menegazzia platytrenia (Mull. Arg.) R. Sant. + 

Menegazzia sp. I + 

Menegazzia subpertnsa P. James & D.J. Galloway 
Meats conglomeratiis (F. Wilson) D.J. Galloway & P. James + 
Micarea pvasina Fr. ^ + 

Micarea spp. agg. + 

Nephroma anstrale A. Rich + 

Norniandina piilchella (Borrer) Nyl. + 

Oclirolechia sp. + 

Parnielia ciinniiigliamii Cromb. + 

Parnudia protosiilcata Hale + 

Parnudia tennirima Hook. f. & Taylor + 

Parnieliella nigrocincta (Mont.) Mull. Arg. 

Parnielina endolenea (Taylor) Hale + 

Pannelina labrosa (Zahlbr.) Elix & J.Johnsl. + 

Parnielina cfiiercina (Willd.) Hale + 

Parnielinopsis afrorevolnta (Krog & Swinscow) Elix & Hale + 
Parmelinopsis snbfatiscens (Kurok.) Elix & Hale + 

Parmotrenia cliinense (Osbeck) Hale & Ahti + 

Pannotrema robnslinn (Dcgel.) Hale + 

Peltigera dolicliorrliiza (Nyl.) Nyl. + 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 
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PertLisaria gibherosa Mull. Arg. 

Pevtasaria novaezelaiidiae Szatala + 

Pertiisaiia tnmcata Kremp. 

Pertiisaria sp. 1 
Pertusaria sp. 2 

Phaeograpliis exaltata (Mont. & v.d. Bosch) Mull. Arg.'^ + 
Phlyctis siihuiicitiata Stirton ^ + 

Physcia adscetideiis (Fr.) H. Olivier 

Pseiidocypliellaria biUardierei (Delise) Rasanen + 

P se udocypile liar ia colensoi (C. Bab. ex Hook, f.) Vain. + 
Pseiidocypliellaria dissiiiiilis (Nyl.) D.J. Galloway & P. James + 
Pseudocyphellaria glabra (Hook. f. & Taylor) C.W. Dodge + 
Pseiidocypliellaria iwiltifida (Nyl.) D.J. Galloway & P. James + 
Pseiidocypliellaria rubella (Hook. f. & Taylor) 

D.J. Galloway & P. James + 

Pseudocyphellaria sp. A 
Psovoma asperelliini Nyl. 

Psoroma diirietzii P James & Henssen + 

Psoroina leprolomiiiii (Nyl.) Rasanen + 

Psoroma microphylUzans (Nyl.) D.J. Galloway + 

Psoroma sp. 1 

P line tel ia borveri (Sm.) Krog 

Pyvenula nitida (Weig.) Ach. + 

Pyreimla sp. 1 

Pyrrhospora laeta (Stirt.) Hafellner + 

Raiiialina iiiflata Hook. t. & Taylor 

Raiiiboldia briinneocarpa Kantvilas & Elix + 

Rinielia reticulata (Taylor) Hale & A.Fletcher + 

Samimeatui alhidoplmnhea (Hook.f. & Taylor) Farkas + 

Sarrameaiici tasmatiica Vezda & Kantvilas + 

Tepliroinela atra (Huds.) Hafellner + 

Tlielotrema decorticans Mull. Arg. + 

Thelotrenia lepadhiiim (Ach.) Ach. + 

Tlielotrema siibdenticiilatuin (Zahlbr.) G. Salisb. + 

Tlielotrema sp. 1 

Thelotrenia sp. 2 + 

Usnea oncodeoides G.N. Stevens + 

Usiiea oiicodes Stirton ^ + 

Usnea ca. piinctiilata G.N. Stevens 
Usnea pycnoclada Vainio 

Usnea rubiciiiida (Stirton) van spilota (Stirton) G.N. Stevens + 
Usnea scabrida subsp. taylorkiiia G.N. Stevens + 

Usnea siibeciliata (Motyka) Swinscow & Krog + 

Usnea xanthopoga Nyl. ^ 

Total Species: 110 17) 93 

N = Newly Recorded for Victoria 
50 species common to both forest types 




